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IN earlier reports we described a tech-
nique for excision of whole labial minor

salivary glands’ and demonstrated that

children with cystic fibrosis had character-

istic changes in these glands.2 We did not

find these changes in normal hospitalized

patients. This study was undertaken in the

hope that more intensive study of minor Ia-

bial salivary glands would reveal changes

that could be used to distinguish not only

patients with cystic fibrosis from normal

patients but also patients heterozygous for

the gene for cystic fibrosis from normal pa-

tients.

MATERIALS AND TECHNIQUES

�Iicroscopic studies ��‘ere carried out on

two types of tissues: ( 1 ) excised labial

minor salivary glands and ( 2 ) submaxillary

and parotid glands obtained at autopsies

performed at tile University of Minnesota

Medical School during 1964 and 1965.

Tile study of the labial minor salivary

glands was done on six groups of patieiits:

28 children with cystic fibrosis, 45 hospital-

ized “Ilormal’ children, 1 1 “normal” volun-

teer children under 20 years of age, 12 sib-

lings of children with cystic fibrosis, 18 par-

ents of children with cystic fibrosis, and 18

“normal” volunteer adults over 20 years of

age.

At least one, frequently as many as six,

labial salivary gland was excised from each

patient using tile technique of Meskin, Ber-

nard, and Warwick.1 The glands were fixed

in 10% neutral buffered formalin, embed-

ded in tissuemat, serially sectioned at 4 to 6

m�. and consecutively mounted. The see-

tions were stained with hematoxylin and

eosin. Every section of every gland was cx-

amined by at least two of the investigators

without prior knowledge of the person’s

health status.

The autopsied material consisted of a

submaxillary or parotid gland, or both,

from 101 patients whose age at death

ranged from age 15 days to 88 years. The

glands were fixed in 10% neutral buffered

formalin and stained with hematoxylin and

eosin. All acini in one or two sections from

each gland were examined by at least two

of the investigators.

Although several criteria were originaliy

thougilt to be characteristic of cystic

fibrosis,’ only one (plugs of a smooth, eosin-

ophilic material in the lumen of some

acini) has survived more intensive stud�’.#{176}

The presence of these eosinophilic plugs

was the criterion used to designate that a

minor labial submaxillary or parotid saii-

vary gland was abnormal.

0 The absence of alcian blue staining of the

mucus in some acini and acinar cells which we
reported in some patients with cystic fibrosis can-

not be distinguished from the absence of staining
of serotis cells and acini in some glands from nor-

ma! patients. We now consider that former en-
tenon to he non-specific and non-diagnostic.
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FIG. 1. Age-frequency distribution of pathologic changes in labial mucous

salivary glands of normal patients, patients with cystic fibrosis, and families

of patients with cystic fibrosis.
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RESULTS

Figure 1 is an age-frequency distribution

of the results of the study of the minor sali-

vary glands from the six groups of patients.

Male, female, positive, and negative are

designated by code. The inferences that

can be made by inspection are confirmed

by calculation. The criterion abnormality,

acinar plugs of eosinophilic material, was

confirmed to be present in over 80% of

children with cystic fibrosis.’ The abnor-

mality was rare in children under 20 years

of age who do not have cystic fibrosis. It

was found in 4% of children hospitalized

for other diseases, in 9% of healthy chil-

dren, and in 8% of siblings of children with

cystic fibrosis. The abnormality was not oh-

served in 35 children under age 10 years.

However, the abnormality was present in

13% of children age 10 to 19, in 83% of

parents of children with cystic fibrosis and

in 89% of adult volunteers. The abnormali-

ty became relatively more frequent in both

adult groups as the age of the groups in-

creased.

Figure 2 is an age-frequency distribution

of the presence or absence of the eosino-

philic plugs in the submaxillary and parotid

salivary glands obtained at autopsy. Al-

though no significant correlation was found
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with any particular disease, an increasing

frequency of the eosinophilic plugs was

again observed with increasing age.

COMMENT

Pathologic changes in the major salivary

glands were first mentioned by Wilson and

DuBois in 1923.� They described an area of

the submaxillary gland of a child with cys-

tic fibrosis which contained both basophilic

and eosinophilic cysts. Farber� found eosin-

ophilic material in the submaxillary glands

of children with cystic fibrosis. He found

similar inclusions in their pancreases.

Bodian5 found abnormal accumulations of

mucus in the submaxillary glands and in

the sublingual minor salivary glands of

some of the 62 autopsies of children with

cystic fibrosis.

The labial minor salivary glands are an

excellent source of material for the study of

mucus secreting glands in “normals” and in

children with cystic fibrosis. They are small

and easily accessible. They can be ob-

tamed with minimum trauma and with lit-

tie surgical danger to the subject so that

studies could be easily done on healthy per-

Sons to see if criteria could be found pecu-

liar to the heterozygote carrier of the gene

for cystic fibrosis.
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Tile impression that parents of children

with cystic fibrosis show tile criterion ab-

llOrmality in the mucous salivary glands at

an earlier age than do normal adults is

strong but cannot be proved from this data

for the numbers are too small and the ages

are not matched. That this possibility may

be true, however, is supported by some cvi-

dence. \Vhen the severity of the criterion

abnormality was estimated by counting the

number of glands with abnormality out of

the total excised, we found 75% ( 38 of

51 ) glands positive in parents and 57% (39

of 68 ) in controls. For the chi squared value

of 1.327 with 1 degree of freedom, the

probability of chance occurrence is be-

tween 0.2 and 0.3. This suggests that the

proportion of abnormal glands cannot be

used to identify the heterozygote.

\Vhen we compared the severity in terms

of the extent of involvement in affected

glands by counting the number of sections

witii one or more plugs out of tile total

number of sections from afflicted glands,

we found that 31.4� (211 of 672) from par-

ents of children with cystic fibrosis con-

tamed abnormalities compared with 21.9%

( 166 of 757 ) from normal adults. For the chi

squared value of 12.112 with 1 degree of

freedom, the probability of chance occur-

rei�ce is <0.01. This indicates that the ab-

normal glands obtained from adult hetero-

zygotes are more severely affected than the

abnormal glands from “normal” adults.

Nevertheless, there was sufficient overlap in

the proportion of sections with plugs to

render this observation useless in identify-

ing the heterozygote.

Although the evidence which would per-

mit diagnosis of the heterozygote state is

inconclusive, the results obtained when the

ages of the patients were considered were

interesting. “Normal” children under the

age of 10 years showed no change, and, of
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“normal” children age 10 to 20, only 13%

had the criterion abnormality. The frequen-

cy in both groups is much lower than the

82% involvement in children with cystic

fibrosis whose average age was 7.6 years.

Adults, both parents of children with cystic

fibrosis ( average age 31 years ) and normal

volunteers ( average age 37 years ) , had as

high an incidence of plugs as did the chil-

dren with cystic fibrosis.

The major salivary gland autopsy study

showed a comparable age change associa-

lion. The children 19 years and under had a

moderate incidence of plugs (40%) but the

number in this group was small. One of the

children with plugs was a 10-year-old girl

who had three kidney transplants before

death. The two others were 19 years old.

The proportion with the criterion abnor-

mality showed an increasing trend with in-

creasing age, reaching a frequency of over

80% in the seventh and eighth decades.

Other associations of pathologic altera-

tions of structure or of function with ad-

vancing age occurring at an earlier age are

not without precedent in patients with cys-

tic fibrosis, but their significance can be ob-

scare. For example, Sung,6 in a study of

central nervous system tissue obtained at

autopsy, found neuroaxonal dystrophy in

six children with cystic fibrosis, age 3% years

to 22% years, but not in children under age

20 who did not have cystic fibrosis. Although

such changes began in adults in the third

decade of life, findings of similar severity

were uncommon in patients who died before

the sixth and seventh decades. Sung felt the

changes were more likely the result of vita-

mm E deficiency than due to peculiarities of

the disease.

Therefore, the significance of these

findings is open to speculation. The results

may reveal an acceleration of changes in

patients with cystic fibrosis caused by a

basic glandular defect which normally occur

slowly over many years.

On the other hand, the change may be

entirely nonspecific, being the most impor-

tant of a few, or perhaps the sole morpho-

logic expression of this gland when subject

to stress or injury. Further study on tile sub-

ject is needed.

SUMMARY

Eosinophilic plugs occur frequently in

the acini of tile labial mucous salivary

glands of children with cystic fibrosis.

Similar changes are rare in normal children

or in siblings of patients with cystic fibrosis.

These changes become frequent in adults.

Although they appear earlier and more fre-

quently, and significantly more severely in

adults who are heterozygotic for cystic

fibrosis, this criterion cannot be used to

identify the heterozygote.

These observations suggest that factors

are operating in patients with cystic fibrosis

which affect certain tissues or their secre-

tions in such a way that changes occur in

childhood which would ordinarily not be

seen until later in adult life.

REFERENCES

1. Meskin, L. H., Bernard, B., and War�vick,

W. J. : Biopsy of the labial mucous salivary

glands in cystic fibrosis. J.A.M.A., 188:82,

1964.

2. Warwick, W. J., Bernard, B., and Meskin,

L. H. : The involvement of the labial mucous

salivary gland in patients with cystic fibro-
sis. PsmAmIcs, 34:621, 1964.

3. Wilson, J. R., and DuBois, R. 0. : Report of
a fatal case of kenatomalacia in an infant,

with postmortem examination. Amer. J. Dis.

Child., 26:431, 1923.

4. Farber, S. : Pancreatic function and disease in

early life. V. Pathologic changes associated

with pancreatic insufficiency in early life.

Arch. Path., 37:238, 1944.

5. Bodian, M. : Fibrocystic Disease of the Pancreas.
A Congenital Disorder of the Mucous Produc-

tion-mucosis. New York: Grune and Stratton,

1953.

6. Sung, J. H. : Neuroaxonal dvstroph� in muco-

viscidosis. J. Neuropath. Exp. Neurol., 23:

567, 1964.

by guest on March 27, 2016Downloaded from 



 1967;40;421Pediatrics
Laura R. Sweney, Michael C. Hedrick, Lawrence H. Meskin and Warren J. Warwick
PATIENTS WITH CYSTIC FIBROSIS. II. THE HETEROZYGOTE STATE
THE INVOLVEMENT OF THE LABIAL MUCOUS SALIVARY GLAND IN

 
 

 
 /content/40/3/421

the World Wide Web at: 
The online version of this article, along with updated information and services, is located on

 

ISSN: 0031-4005. Online ISSN: 1098-4275.
PrintIllinois, 60007. Copyright © 1967 by the American Academy of Pediatrics. All rights reserved. 

by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village,
it has been published continuously since 1948. PEDIATRICS is owned, published, and trademarked 
PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly publication,

by guest on March 27, 2016Downloaded from 




